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Abstract

A Class II Inspection was conducted at the Port Townsend Paper Company pulp and paper
mill just south of Port Townsend, Washington, on November 15-17, 1993. Related sediment
sampling was conducted December 15. The combined process water and sanitary discharge
met all NPDES permit requirements. The sanitary effluent was also well within all permit
requirements. All VOA and BNA compounds found were within applicable EPA water
quality criteria. No pesticide/PCB compounds were found in the influent or effluent. Five
priority pollutant metals were detected in the effluent. Copper was found in an estimated
‘concentration of over four times Ecology water quality criteria. The fathead minnow chronic
test and bivalve larvae test demonstrated sensitivity to the pulp mill effluent.

No VOA compounds were detected in the sediment samples. All BNA compounds and
metals detected were below Ecology Marine Sediment Quality Standards. No toxicity was
found in the Microtox test. Amphipod test results found one sample equal. to 25 percent
toxicity.

Page ii



Summary

Wastewater

The 001 (combined process water and sanitary discharge) flow measuring device was not
accessible. Difficulties in operation and accessibility prevented Ecology from verifying flow
for the sewage treatment plant (STP) and the aerated stabilization basin (ASB).

Discharges through Outfall 001 and the STP effluent were well within all permit
requirements during the inspection. 95% of BOD, and 97% of TSS were removed from
the process water. The STP was removing 95% of BOD and 96% of TSS, and was
nitrifying. -

Comparisons between Ecology and pulp mill samples analyses showed close agreement.

All VOA and BNA compounds in the 001 effluent for which there are EPA water quality
criteria were found below the criteria. No pesticide/PCB compounds were found in the
influent or effluent. Five priority pollutant metals were detected in the effluent. Copper
was found in an estlmated concentration of over four times Ecology acute marine water
criteria.

Daphnia magna and rainbow trout survival tests revealed no acute toxicity in 001 effluent.
The fathead minnow chronic test showed reduced growth (NOEC 25 %) and survival
(NOEC 50%). Bivalve larvae (Myrilus edulis) showed significant mortality (NOEC 8.75%)
and considerable abnormality NOEC 4.38%). This degree of toxicity to bivalve larvae is
typically seen in pulp mill effluents.

Sediments

The two sediment samples collected near the diffuser consisted primarily of silt. The
background sediment sample was primarily sand, as is typical of sediments in the vicinity of
Glen Cove. It appears that the silt may be related to the facility outfall.

No VOA or pesticide/PCB compounds were detected in any of the sediment samples. No
BNA compounds were detected in the background sample. Up to seven BNA compounds
were detected in the two samples near the diffuser, all at concentrations below Ecology
Marine Sediment Quality Standards.

Metals concentrations in the background sediment sample averaged approximately half 6f the
concentrations of the samples taken from near the diffuser. Alil metals detected were in
concentrations well below Ecology Marine Sediment Quality Standards.

No toxicity was found by the Microtox test in any of the three sediment samples. The
amphipod test showed significant toxicity in the samples collected near the outfall, but
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actual toxicity did not exceed 25 percent, so the sediments would not be designated as
having an adverse effect. Significant toxicity in amphipod fests is typical of sediments near
pulp mill outfalls. It is unclear whether the lack of toxicity in the amphipod test for the
background station is in part a result of the larger grain size of the sample.

Recommendations

® The concentration of copper in the 001 effluent should be verified. The effects on
receiving water should be assessed.

® Process wastewater and STP flow meter maintenance records should be reviewed to
assure the meters are routinely calibrated. '

® Reduce chlorine residual in the STP effluent to less than or equal to 1.0 mg/L if
adequate disinfection can still be attained.
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Introduction

A Class II Inspection was conducted at the Port Townsend Paper Corporation (PTPC) pulp
and paper mill just south of Port Townsend, Washington, on November 15-17, 1993

(Figure 1). Conducting the inspection were Teddy Le of the Ecology Industrial Section, and
Steven Golding of the Toxics Investigations Section. Thor Sorenson, Environmental
Manager, represented PTPC. He left PTPC subsequent to the inspection. Also, sediments
were collected in Glen Cove. Bernie Strong, Teddy Le, and Steven Golding collected the
sediment samples on December 15.

Facility Description

The mill produces an average of roughly 550 tons of unbleached kraft pulp and paper per
day. The current mill capacity is 650 tons per day.  The mill wastewater is treated by a
primary clarifier followed by secondary treatment in an aerated stabilization basin (Figure 2).
The effluent along with sanitary wastewater effluent from an activated sludge sewage
treatment plant (STP) is discharged via Outfall 001 through a high-rate diffuser at a depth of
roughly 40 feet. Discharge from outfall 001 is into Glen Cove about 1,200 feet from shore.
The mill also discharges non-contact cooling water into Glen Cove from two outfalls (002,
and 003, respectively) located near the southeast edge of the pulp dock (Figure 2).
Discharge from the three outfalls is regulated by National Pollutant Discharge Elimination
System (NPDES) Permit No. WAQ00092-2,

Objectives
Objectives of the inspection included:

1. assess compliance with NPDES permit limits;

2. verify NPDES permit self monitoring, split samples with the permittee to determine the
comparability of sampling methods and laboratory results;

3. evaluate STP efficiency;
4. assess effluent toxicity with bioassays and pollutant scans; and

5. assess impacts to receiving water sediments with chemical analyses and bioassays.
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Procedures

Ecology collected composite and grab samples of influent process water (Inf), effluent from
the primary clarifier (Clar), and final effluent (Eff) from the aeration stabilization basin
(ASB). Influent and effluent from the STP (Inf-S and Eff-S) were also collected. PTPC
collected final effluent and STP influent and effluent composite samples (Table 1, Figure 2).
A glossary of terms appears in Appendix I.

Sediment samples were collected near the Port Townsend outfall by Ecology (Table 1,
Figure 1).

Ecology and PTPC sampler configurations and locations are summarized in Figure 2 and
Table 1. A more detailed description of sampling procedures appears in Appendix A.
Sampling times and parameters analyzed appear in Appendix B. Ecology analytical methods
and laboratories performing the anaiyses are summarized in Appendix C Quality assurance
cleaning procedures are included in Appendix D.

Results and Discussion

Wastewater

Flow Measurements

Outfall 001 |

Influent to the ASB is measured at a V-notch weir and reported as plant flow. Head is
measured with an ultrasonic doppler meter. The PTPC meter reported flows of 14.6 MGD
during the composite sampling period. A Parshall flume at the discharge from the ASB is
operational, but floods at times. Because neither flow measuring device was readily
accessible to Ecology, flow measurements were not verified.

STP

STP effluent flow is measured at a V-notch weir. PTPC reported flows of 0.00698 MGD
during the composite sampling period. Because of wide fluctuations in discharge and the

- distance to the location of the meter output, flow was not verified by Ecology.

Plant maintenance records should be reviewed to assure the flow meters are routinely
calibrated.

Quality Assurance/Quality Control (QA/QC)
A discussion of QA/QC, including laboratory QA/QC and laboratory audit of the permittee
appears in Appendix E.
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NPDES Permit Limits Comg)arisoanenera! Chemistry

Outfall 001

General chemistry data are shown in Table 2. Discharges through Outfall 001 met all
permit requirements during the inspection (Table 3). General chemistry data showed a
5-day biochemical oxygen demand (BOD,) removal of 95%. Total suspended solids (TSS)
was removed by 97%. BOD, loading was half of the permitied loading. TSS loading was
less than one third of the pertnltted loading.

The samples collected during the inspection indicated that the primary clarifier removed 81%
of the influent TSS and 9% of the influent BOD_.

STP

The STP was performing well during the inspection. The conventional parameters of BOB
TSS, and fecal coliform indicate a high quality effluent (Table 3). The STP effluent met
NPDES permit limits for BOD,, TSS, total chlorine residual, and fecal coliform.

The STP was removing 95% of BOD, and 96% of TSS at the time of the inspection
(Table 2). Effluent BOD, was 12 mg/ L compared with the permitted monthly average of
30 mg/L. Effluent TSS was 6 mg/L compared with the permitted monthly average of

30 mg/L.

The chlorine concentration in the STP effluent was high (2.5 mg/L; 3.0 mg/L) and the fecal
coliform count was low (<3/100mL). A chlorine residual of less than or equal to 1.0 mg/L
should be targeted if adequate disinfection can still be attained.

A comparison of influent and effluent ammonia and nitrate-nitrite concentrations indicate the
STP was achieving substantial nitrification at the time of the inspection. Ammonia
concentrations of approximately 38 mg/L in the influent were reduced to approximately

2 mg/L in the effluent, while NO, + NO,-N concentrations increased from approxunately
0.7 mg/L in the influent to approxnnateiy 14 mg/L in the effluent.

Split Sample Results

Comparisons between Ecology and PTPC samples and between Ecology and PTPC analyses
showed close agreement (Table 4). This is an indicator of consistency between PTPC and
Ecology collection methods and laboratory procedures.

Priority Pollutant Scans
Priority pollutant scans were performed on process water influent and effluent.

Fifteen VOA compounds were detected in the influent samples (Table 5). Other than acetone
(1,380 pg/L est.), a solvent commonly used for cleaning laboratory and sampling equipment,
the VOA compound found in the highest concentration in the influent was 2-Butanone(MEK -
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556 ug/L est.). All other VOA compounds in the influent were found in concentrations of
40 pg/L or lower.

Chloroform (0.068 ug/L est.), carbon disulfide (1.2 ug/L), 2-butanone (MEK) (1.1 pg/L
est.), toluene (0.16 ug/L est.), and methylene chloride (0.56 pg/L est.), were the VOA
compounds found in the effluent.

All VOA compounds in the effluent for which there are EPA marine water quality
criteria were found well below the criteria (Table 5).

Four BNA compounds were found in the influent. The compound found in the highest
concentration was benzyl alcohol (44.0 ug/L).

Of the four BNA compounds found in the effluent, phenol (3.3 pg/L) was found in the
highest concentration. All BNA compounds in the effluent for which there were EPA
marine water quality criteria were found in concentrations below the criteria.

No pesticide/PCB compounds were found in the influent or effluent.

Nine metals were detected in the influent (Table 5). Zinc (70.3 ug/L) and nickel (26 ug/L
est.) were found in the highest concentrations.

Five metals were detected in the effluent. Copper was found in an estimated
concentration of over four times Ecology acute marine water criteria. Arsenic,
beryllium, cadmium, chromium, lead, and zinc were found in concentrations below acute and
chronic State Water Quality Criteria. Lead was found in estimated concentrations 38% of
Ecology chronic marine water criteria. Mercury and nickel were found in concentrations
below acute criteria but with detection limits above chronic criteria.

A complete list of parameters analyzed and analytical results is included in Appendix F.

A number of tentatively identified compounds (TICs) were found in the influent samples in
concentrations up to 3,790 ug/L (est.). TICs were found in the effluent samples at
concentrations up to 26.0 pg/L (est.). TICs are summarized in Appendix H.

Bioassays
Two of the four organisms tested showed no toxicity to the outfall 001 effluent (Table 6).
Daphnia magna and rainbow trout survival tests revealed no acute toxicity.

Bivalve (Mytilus edulis) larvae showed significant mortality with an LC, of 70% effluent
(estimated) and an NOEC of 8.5% effluent. Considerable abnormality was evident for the
bivalve larvae with an NOEC of 4.38% effluent. NOEC’s for bivalve larvae exposed to
pulp mill effluent range from 1% to 20% and are typically 3% effluent (McCall, 1993).
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The fathead minnow chronic test showed reduced growth (NOEC = 25% effluent) and
survival (NOEC = 50% effluent).

Sediment

General Chemistry/Physical Characteristics

The two sediment samples collected near the diffuser (Sed-1 and Sed-2) consisted primarily of
silt. The background sediment sample was primarily sand (Table 2), as are the sediments in
the portion of Glen Cove near the outfall (NOAA, 1984). It appears that the solids deposited
from the outfall has created a more silty environment. The TOC concentrations and percent
volatile solids were several times higher for the stations near the outfall.

- Priority Pollutant Scans
No VOA or Pesticide/PCB compounds were detected in the sediment samples (Table 7).

Up to seven BNA compounds were detected in the two samples near the diffuser, at
concentrations from 54 wg/Kg to 230 g/Kg. All of the BNA's detected were in
concentrations below Marine Sediment Quality Standards (Ecology, 1991).

No BNA compounds were detected in the background sediment sample (Sed-3). The lack of
priority pollutant compounds in Sed-3 may be a result, at least in part, to a lack of organic
materials to adhere or adsorb to in the sandy sediment.

- Nine priority pollutant metals were detected in sediment samples Sed-1 and Sed-2. Seven
priority pollutant metals were detected in the background sample. Metals concentrations in the
background sediment sample averaged approximately half the concentrations of the samples
taken from near the diffuser. All priority pollutant metals found in the sediment samples
were in concentrations well below Marine Quality Standards (Ecology, 1991)

A complete list of parameters analyzed and analytical results is included in Appendix G. |

A number of tentatively identified compounds (TICs) were found in the sediment samples in
concentrations up to 2000 .g/Kg (est.). The list of VOA and BNA TICs is similar for all
three sediment sampling locations. The VOA TICs for Sed-2 were found in higher estimated
concentrations than for Sed-1 and Sed-3. The BNA TICs for Sed-1 were found in higher
estimated concentrations than for Sed-2 and Sed-3. TICs for the sediment samples are
summarized in Appendix H.

Bioassays

No toxicity was found by the Microtox test in any of the three sediment samples (Table 8).

The amphipod test showed significant toxicity in Sed-1 and Sed-2, the samples collected near
“the outfall. Although toxicity was significant, absolute toxicity did not exceed 25%, so
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the sediments would not be designated as having an adverse effect (Ecology, 1991). Itis
unclear whether more toxicity in amphipod tests in sediments 1 and 2 than in sediment 3 is
due to differences in grain size composition or other causes.
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Table 1 - Sampling Station Descriptions - Port Townsend Paper, 1993.

Ecology influent sample (Inf) |
The grab sample was taken from the walkway at the center of the primary clarifier.
The composite sampler intake was lowered through a two inch hole in the steel plate
at the end of the bridge in the center of the clarifier. The intake was placed
approximately 3 feet below the surface.

Ecology clarifier effluent sample (Clar)
‘The sampler intake was placed on the outside of the baffle at the clarifier outlet, -
adjacent to the PTPC sample collection shack. The sampler intake was placed
approximately four feet below the surface.

Ecology 001 effluent sample (Eff)
' The sampler intake was placed 8 feet upstream of the Parshall flume in the center of
the channel. The intake was placed approximately 1 1/2 feet below the surface.

PTPC 001 effluent sample (Eft)
The sampler intake was placed 10 feet upstream of the Parshall flume to one side.
‘'The intake was placed approximately 1 1/2 feet below the surface.

Ecology and PTPC STP influent samples {(Inf-S})
Samples were taken from the grit chamber in front of the inlet pipe upstream of the

bar screen. ‘The inlets were placed above low water level.

Ecology and PTPC STP effluent samples (Eff-S)
Samples were taken from the upstream side of the overflow weir. The Ecology
sampling intake was placed 3 inches from the bottom of the outlet box, just below
low water level. The PTPC sampling intake was placed 6 inches from the bottom of
the box.
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Sed-1
Sediment sample collected 70 feet along the diffuser from the downstream end, 50
feet out (south) in the direction away from the mill at a depth of 53 feet.

Sed-2
Sediment sample collected 70 feet along the diffuser from the upstream end, 50 feet
out (north) in the direction toward the mill at a depth of 46 feet.

Sed-3
Background station. Sediment sample collected 1/2 mile south of the diffuser,
adjacent to pilings at the point, off Old Fort Townsend State Park at a depth of 44

feet.
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Table 3 - NPDES Permit Limits and Inspection Resuits - Port Townsend Paper, 1993.

Qutfall 00
: Ecology

Parametér ' NPDES Limits Inspection Resulis
Monthly Avg. Daily Max.

BODS (Ibs/day)

6.0t0 9.0

Flow (MGD)

Production (ADT/day**)

* parmit limits are higher for certain thresholds of monthiy production exceeding 600 tons/day.

** Tonsfday at 10% moisture for 11/16/93 as reported by Port Townsend Paper.

Sanitary Treatment Plant (prior to junction with 00N
Ecology

Parameter NPDES Limits Inspection Resulis
Monthly Avg Weekly Avg.

T8S (my/l)

0.1105.0

Flow (MGD)
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Table 4 - Split Sample Results Comparison —~ Port Townsend Paper, 1993,

Location: Inf-E Clar-E Eff-E Eff-P Inf~SE inf-SP Eff-SE Eff-8P
Type: comp comp comp comp comp comp comp comp
Date: 11/16-17  1116-17 11/16-17 111617 11/16-17 111617 1116-17 t116-17
Time: 0800-0800 0800-0800 0800-0800 ©800-080C 068000800 0800-0800 0800-0800 0800-0800

l.ab Log #: 478282 478286 478280 478201 478286 478328 478300 478329

Sampled by Ecotogy  Ecology Ecology - PTPC Ecology PTPC Eeology PTPC

Parameter: Analysis by

PTPC ~ Port Townsend Paper Gorporation

inf— infiuent E- Ecology sample
Eff - sffluent P~ Port Townsend Paper sample
S~ sanitary wastewater plant grab - grab sample

comp ~ composite sample

Page 16



{pojoaiep auou)

spunodwod godfepionsed
» 00B'S £ g8l - - jousyd
n et o'y {oL0oY [AZusg

rooro n v suolaydosi
(/8n) (uBn alig Ny spunodwon YNE
- 0B8E8LY Z888Ly B0 qe
aupep aule 0080-0080 0080~0080 eury
oOIYD - @noy LI~9LfLL LE=OLLL 0eQ
duios dwoo radAy
Arewung eI ANEND JINTBM Va3 I-43 H-ju (UONEI0T

1y
auszuagiling
suszueg-Ausiim
susnloyidoidosy-d -

}é it
spHINSI] UOGIED
{®). 000°¢L ) - apuoln suBlfyIBIN
«. 001G ) ¥ X ¥ :

{/Bn) {(uBn} N b i yor spunodwod YOA
88TBLY 1888LY E:rd:Tad 0828LF 4607 gy .
suey auLel 009} 5L 5251 0101 S: TN
2UCIYD anoy oLl UL QUL g/l @RQ
gelb qeld qeif qesd radiy
Areunung euein ANEND J81BM Yd3 -3 =33 A U b=pul HOB007

‘o661 ‘1aded pussUMO 1od ~ BLBIID ALOIX0 L 01 JUBN)3 Ul po109Iad SIEISN PUB spunodwon o1ueblo jo uosuediuc) - § sjgel

Page 17

v e




00801
0g 001t

it {1/6m)
purep aliep
DILGIYD sInoy

Areuiwung euenin Lljent Jeyem ABojoo]

papoasxe BlIeI0 ooy Jo snoe - L]

‘) UonELEND PEYSEISS SUI MOJSG ING JILL] LOIOEISP JUSWNISU 8U) BAOCE PIIIS1OD SEM alppuesyl ~d
“ynss) pajELIlss peyonsl Bl SAOGE 0 1B PajoeIap Jou sem eiifeue Syl ~ N

‘SjELNES U S| §NSed [BoNBWNY PAJRIODSSE SYL ‘Poynusp! AjaAnIsod SBM ajeue 8yl —rp

“ynee: pejiodel sU) SAOGE IO JB PSIOSISP J0U SEM SifeUR 8L —N

sUCHE0IPAH ANBUORY Jesjonuiiod B0 U
sislsg alejeliid B1oL |
souBylewoleH 1ol ®

“(pasn {d g' £} Buaile Juepuadep HA ..
[OABT 1083 POAISSHQ 1SOMO™} = 20T 8l § pajussasd snjep "BLRIL dojonsp 0} BIED JUSionsY]
‘NOISSNOSIA 1104 HO4 VIHS LS ALITYAD HILYM INJISINY NO INIWNOOQ Yd3 21VIHdOHddY Ol H343u
-§1307 4O VIHILIES dNOHD HLIM 33HBY LON AYR STHOT HO VIHZ LY ONNC4IWOD T¥NAIAIANI SNOS ‘BLON:

poyIoeds SINIBYI0 SSBIUN S]0RIBA0D8] [BI0L ..

. us[eAl]
JUB{RABXOH

alid afid 0gg = i1
0628LY FACTA TA S
0080-0080 6080-0080 . b0 ge
Li-9L/1L L1~9L1EL el
duwio duwico Breq)
3-43 S BdhY,
“UHOed0

‘2661 ‘1oded pussumo] liod ~ {p Juoo) - G BjqeL

Page 18



Table 6 - Effluent Bioassay Results ~ Port Townsend Paper, 1993.

All tests were on Sample No. 478289 (Efi-GC)

Daphria magna - 48-hour survival test

(Daphnia magna)
Sample Percent
Concentration # Tosted" Survival ‘

0 % efiluent 20 g5
8.26 9% effluent 20 95
12.5 % effluent 20 90
25 9% effluent 20 100
50 % effluent 20 100
100 % effluent 20 90

* 4 replicates of 5 organisms LC50 = >100 % effluent

NCEC = 100 % effiuent
LOEC = >100 % effluent

Bivalve Larvae - 48 hour survival and development test

(Mytilus edulis)
% Abnormal
or Dead % Mortality
Sample Conc.* Actual  Adjusted™™ Actual  Adjusted™”
70 % Effluent 100.0 100.0 " 485 32.3 ++
35 % Effluent 100.0 100.0 57.4 44.0 ++
17.5 % Effluent 8.2 28.1 57.1 43.6 ++
8.75 % Effluent 14.2 9.8 17.0 0.0
4,38 % Effluent 4.3 0.0 17.3. 0.0
Control 4.6 1.0 . 19.8 0.0
Abnormality Survival
NOEC = 4.38 % effluent LCB0=70% ***
LOEC = 8.75 9 effluent NOQEC = 8.75 % effluent
EC50 = 12 % effluent LOEC = 17.5 % effluent

+ 4 replicates per test concentration, average Initial
count of 254 embryos per replicate. Safinity adjusted with seawater.
from Possession Point to a salinity of 30 ppt.

*+ corrected for control response using Abbott's formula.

s++ The LC50 is not well determined because of the flatness of the dose response curve.

++ statistically significant mortality
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Table 6 - {cont’'d) — Port Townsend Paper, 1993.

Fathead Minnow ~ 7 day survival and growth test

(Pimephales promelas)
Percent Average Dry Weight
Sample Conc. # Tested * Survival per Fish {(mg)
100 % Effluent 40 87.5 0.40
BQ % Effluent 40 90.0 0.43
25 % Effluent 40 97.8 0.48
12.5 % Effluent 40 100.0 0.54
6.25 9% Effluent 40 100.0 0.53
Control 40 978 0.57
Survival Growth
NOEC = 50 % effiuent NOEC = 25 9% effluent
LLOEC = 100 % effluent LOEC = 50 % effluent

* four replicates of 10 organisms

LC50 = >100 % effluent

Rainbow Troui - 96 hour survival test

{Oncorhynchus mykiss)
Percent
Sample # Tested Survival
Control 30 923
65 % Effluent 30 g0

NOEC - no chservable effects concentration
LOEC - lowest observable effects concentration
LCS0 - lethal concentration for 50% of the organisms

EC50 - eftect concentration for 50% of the organisms

Page 20
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Table 8 - Sediment Bioassay Results — Port Townsend Paper, 1993.

Marine Amphipod Sediment Test

{Bhepoxinius abroniug)
Sample Sampie No.  No. Tested* % Survival
Control Control 100 98
Sed-1 498325 100 75 v
Sed-2 498326 100 83 **
Sed-3 498327 100 94

* § replicates of 20 organisms each per treatment.

Microtox Sediment Toxicity Test

EC5H0 (% extract)
Sample Sample No. 15 minutes 30 minuies
Sed-1 408325 a a
Sed-2 498326 a a
Sed-3 498327 a a

a Statistical analysis resulted in a large
number of negative gammas. Negative
gammas are interpreted as a lack of toxicity,

. statistically significant mortality

Sed-1 - near the downstream end of the diffuser at a depth of 53 feet.
Sed-2 - near the upstream end of the diffuser at a depth of 46 feet

Sed-3 - background station 1/2 mile south of the diffuser at. Old Fort Townsend State Park.
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Appendix A - Sampling Procedures - Port Townsend Paper, 1993,

Mill process water was sampled with conventional timer opefated comﬁosite samplers.
Because flow to the STP is intermittent, the Ecology STP influent sampler was actuated by a
float switch so that one sample would be taken for each high flow between 8 AM and 8 AM.
" The Beology STP effluent sampler was set up to collect flow proportioned samples, including
periods when effluent flow was low.

Other than for the STP influent, all Ecology Isco samplers were set up to collect equal
volumes of sample every 30 minutes for 24 hours. All samplers were set to collect sample
from 8 AM to 8 AM to coincide with plant sampler collection times. All composite
samplers were iced to keep samples cool. Sampler configurations and locations are

summarized in Figure 2 and Table 1.

The PTPC final effluent sampler was set up td collect equal volumes of sample every 30
minutes from SAM to 8AM. The PTPC STP influent and effluent samplers collected
samples from 8 AM to 8 AM on a time proportional basis. The samples coliected sample
only when water was present at the sample intake levels, corresponding to periods when

wastewater influent was being pumped to the plant.

Ecology employed a 0.1 m? van Veen grab sampler to collect sediments at three stations: one
at a background site approximately 1/2 mile south of the diffuser off of the point at Old Fort
Townsend State Park at 44° depth (Sed-3); one at the downstream end of the diffuser 70’
“along the diffuser fr{im the end, 50’ toward the mill at 53’ depth (Sed-1); and one at the
upstream end of the diffuser 70° along the diffuser from the énd, 50’ away from the diffuser
in the direction of the mill at 46” depth (Sed-2). Sediment sample locations are shown in
Figure 1.

At each sediment station, the top two centimeters of sample from successive grab samples
were collected. A VOA bottle was filled from one grab; while the remainder of the sample
was placed in a three gallon stainless steel bucket, homogenized and put in appropriate
containers for analysis.
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Appendix C ~ Ecology Analytical Methods ~ Port Townsend Paper, 1993.

Method Used for Laboratory
Laboratory Analysis Ecology Analysis Performing Analysis

GENERAL CHEMISTRY

EPA, Revised 1983; 160.3
EPA Rev:sed 1983; 160 3
o198

ﬁPA Revised 1983 4051
EPA, Revised 1983: 4101

Ecology Manchester Laboratory
Eco!ogy Manchester Laboratory
anchester: kabioraton

Totai~-P
Qit and Gieasa {wal

EPA. Revised 1983: 365.3
EPA, Hevased 1983,

AL At

Ecology Manchester [aboratdry
Ecology Manchester Laboratory
Sound Analytical Services

Ecology Manchester Laboratory
E_cplogylMa_n_chester Laboratory

EPA, 1986: 8020
EPA, 1986; 8260

VPCH {water)
Pest/PCB {soil/sed)
METALS

Sound Analytical Services
Ecology Manchester Laboratory
b Ma 1

EPA 1986 8080

Ecology Manchestér Labiofatory
Analytical Regources inc

Salmonid {dctte 65%)
Fathead minnow {chronic)
Daphnia magna (acute)
Bivalve Larvae (chronic)

METHOD BIBLIOGRAPHY

cology, .
EPA 1989: 1000.0
EPA 1985
ASTM E724-1989

aramettix ing
Parametrix Inc
Parametrix Inc
Parametrix Inc

APHA-AWWA-WPCF, 1992. Standard Methods for the Examination of Water and Wastewater, 18th Edition,

ASTM, 1989; E724, Standard Guide for Condueting Static Acute Toxicity Tests Starting with Embryos of Four Species
of Saltwater Bivaive Molluses. In: Annual Book of ASTM Standards, Water and Environmental Technology.
American Society for Testing and Materials, Philadelphia. Pa.

ASTM, 1990: E1267. Glide for Conducting Sediment Toxicity Tests of Estuarine and Marine Invertebrates. In: Annual Book
of ASTM Standards, Water and Environmental Technology. American Society of Testing and Materials, Philadelphia, Pa.

Beckman Instruments, Inc., 1982, Microtox System Operating Manual.

Ecology, 1981, Statie ‘Acute Fish Toxicity Test, WDOE 80-12, revised July 1981,

EPA, Revised 1983, Methods for Chemical Analysis of Water and Wastes, EPA~800/4-79-020 (Rev. March, 1983).
EPA, 1985, Methods for Measuring the Acute Toxicity of Effluents to Freshwater and Marine Organisms. EPNGOOM»—BSIO?S.
EPA, 1986: 8W846, Test Methods for Evaluating Sofid Waste Physical/Chemical Methods, 8W-846, 3rd. ed.,November, 1986,
EPA, 1989. Short-term Methods for Estimating the Chronie Toxicity of Effluents and Receiving Waters

to Freshwater Organisms. Second edition. EPA/600/4-89/100
Tetra Tech, 1986. Recommended Protocols for Measuring Selected Environmental Variables in Puget Sound,

Prepafed for Puget Sound Estuary Program,



Appendix D

Priority Pollutant‘ Cleaning Procedures
Port Townsend Paper, 1993.

_PRIORITY POLLUTANT SAMPLING EQUIPMENT CLEANING PROCEDURES

Wash with laboratory detergent

Rinse several tiineé with tap water

Rinse with 10% HNO3 solution

Rinse three (3) times with distilled/deionized water

bl S

e

.

Rinse with high purity inethylene chloride
Rinse with high purity acetone

- N

+

Allow to dry and seal with aluminum foil



Appendix E - Quality Assurance/Quality Control (QA/QC) - Port Townsend Paper, 1993.
SAMPLING QA/QC

Ecology quality assurance procedures for sampling included priority pollutant cleaning the
‘sampling equipment prior to the inspection to prevent sample contamination (Appendix D).

For sediment samples, sampling quality assurance/quality control steps included collecting only
sediments not in direct contact with the sampler and pre-inspection priority pollutant cleaning of
equipment that would touch the samples (Appendix D). -

Chain of custody procedures were followed to assure the security of the samples (Huntamer and
Hyre, 1991).

LABORATORY QA/QC
Analysis

Most Ecology laboratory data met Ecology QA/QC guidelines and are considered to be reliable.
Those data that did not meet the guidelines are appropriately qualified on the data tables.
Problems with specific tests are discussed in the following paragraphs.

General Chemistry Analysis

Some TOC matrix spike recoveries were not within QC limits until they were re-analyzed. For
this reason, the results for two samples not analyzed in replicate or as spikes have been qualified
with a J. Other general chemistry results were acceptable.

VOA Analysis ~ Plant Samples

Low levels of the common laboratory solvents acetone and methylene chloride were detected in
the laboratory blanks. The EPA five times rule was applied to all target compounds. Surrogate
recoveries and holding times were acceptable. Matrix spikes weré within acceptable QC limits
with the exception of 2-Hexanone,

VOA Analysis - Sediment Samples

Low levels of the common laboratory solvents acetone and methylene chloride were detected in
the laboratory blanks. The EPA five times rule was applied to all target compounds. Holding
times and surrogate recoveries were acceptable. The matrix spikes were within acceptable QC
limits for all but sixteen compounds. The results for these compounds in the matrix source
sample, 498325, were qualified with a J.



BNA Analysis - Plant Samples

Low levels of some target compounds were detected in the laboratory blanks, The EPA five
times rule was applied to all target compounds. Surrogate recoveries and holding times were
acceptable. Matrix spikes were not analyzed due to insufficient sample.

BNA Analysis - Sediment Samples
Ho!dmg times, method blanks, GC/MS tuning and calibration, matrix spikes, and surrogate
recoveries were acceptable. 2-chloronaphthalene, indeno(1,2,3-cd)pyrene, and

benzo(g,h,i)perylene were outside of acceptable calibration limits and have been quahﬁed with a
Ul

Pesticides/PCB ‘Analysis ~ Plant Samples

Because of poor sutrogate recoveries in sample 478090, all results for that sample have been
qualified with a UJ. The matrix spike source sample, 478282, yielded low recoveries for aldrin,
4,4-DDT, methoxychlor, chlordane, and lindane. These pesticides were qualified with a UJ for
sample 478282,

Metals Analysis - Plant Samples

Holding times, instrument calibration, procedural blanks, precision data, and LCS analyses were
all acceptable. Spike and duplicate sample analyses were acceptable with the exception of
thallium which was qualified with an N.

Metals Analysis - Sediment Samples

Holding times, instrument calibration, procedural blanks, and precision data were acceptable.

- Spiked sample analyses were acceptable with the exceptions of antimony, lead, and mercury.
Only one mercury spike was low and was qualified with a T. '

LABORATORY AUDIT

The PTPC laboratory was audited by Ecology's Quality Assurance Section, and was accredited
by Ecology on June 1, 1992. The accreditation was renewed on May 27, 1993.

E-2



Appendix F - VOA, BNA, Pesticide/PCB and Metals Scan Results - Port Townsend Paper, 1993.

Location: Inf-1 Inf-2 Eff=1 Eff-2

Type: grab grab grab grab

Date: 1116 11116 1116 1118

Time: 1010 - 1825 1150 1600

Lab Log#. 478280 478281 . 478287 478288

VOA Compounds HgiL pgil il paft

(Group)

enzene . 1.0 ‘ 1.0 60U
1,1, 1~Trichloroethane .0 O3 1.0 U 1.0 Ud 1.0 UJ
lBrgmp _g.th to U 1.0 U 1.0 U 1.0 U

ha
Vinyl Chioride
a - Methylene Chioride

_;_.._.L
oo

\ 70U 1.0 U

b 1,1-Dichlorcethene 10 U 1.0 U

a Trichlorofiucromethane 1.0 W 1.0 U J J
Dighiorodifidorametha

T U 10y YO U
Trichloroethene 10 U 10 U 1.0 U U
f 2~—Tetrach!0r0¢thane 10 U t0 U 1.0 U u

ghlorobenzen:

Y
2-Chiorotoluene
1,2-Dichloroben

Vi
4-Chlorotoluene
DE;: oben ene

¥
Bromobenzene
Toluene
et

etractiloroet 1.0
sec-Butylbenzene . 1.0

d 1,3-Dichloropropane 1.0
kehiorosthen

oCdg
P
oo
CCg
e e
oow
cCCC
-k b
oo
el o o

a 3-pichloropropene ; . .
e trans-1,3-Dichloropropene 0.47 0.47 047 U 0.47 U



Appendix F - (cont'd) - Port Townsend Paper, 1993.

Leeation: -
Type:
Date:
Time:

Lab Log#:

BNA Compounds

inf-E
¢omp
i116-17
08000800
478282

#oll.

Eff-E&

comp
1116-17
0800-0800
4782690
syl

enzo(a)Anthiacene
4-Chloro-3-Methylphenol
Anitine

Isophorone
Acenaphthene

{65

0,40 J
BT

UJ

Y ¥
N~Nitrosediphenylamine
Fluorene

2-Nitroaniline
2-Nitrophenol
ety it

[l o

[l vl e

3,8"-Dichicrobenzidine
Benzidine
ot

Nitrobenzene
Nitroanil

cco

2,4-Dimethyiphenol
4~Methylphenol
Dichi ,

CCq

, Bis(2-Ghloroethyl)Ether
Bis{2~Chloroethoxy)Methane
tiylhexiEhthalal

cec

Afithracene
1,2, 4-Trichlorobenzene
2,4~Dichlorop

Dibenzofuran
Benzo(g,h,phPerylene
o SAiPYBh

cec

cCC

{
Acenaphthylene
Chrysene

N'-Nitmscwdi-—n—Propylamine
4~Chlorophenyl Phenyleth




Appendix F - (cont’d) - Port Townsend Paper, 1993.

Location: ni-E Eff-E

Type: comp comp

Date: 1116-17 1i/16-17

Time: 08000800 0800-0800

Lab Log#: 478282 478290

Pesticide/PCB Compounds palh poll

Endrin
M thoxy Ol

delta=B

Aldrin ™ 0.045" Ud
ajpha~BHC 0.045 U
beta~-8H 0.045 U

AT ;
w Aroclor-1248 045 U 0.52 W
w Aroclm—wiﬁ 0.45 U 0.52

Endosalta

Location:
Type: Inf-E Eff~E Eff-P
Date: comp comp comp
Time: 11/16-17 1116~17 11/16-17
Lab Log#: 08000800 0800~0800 0300-0800
478282 478280 478291
Metalg** Hardness = HY/L palt il

admium
Chromium

Hexavalent

Nickesl
S_e‘llet_aium

3
[
Qo

10
2.0

5
ccc
coc

** iotal recoverable unless otherwise specified

NOTE: SOME INDIVIDUAL COMPOUND CRITERIA OR LOELS MAY NOT AGREE WITH GROUP CRITERIA OR LOELS.

REFER TO APPROPRIATE EPA DOCUMENT ON AMBIENT WATER QUALITY CRITERIA FOR FULL DISGUSSBION,

U - The analyte was not detected at or above the reported result,
Ud - The analyte was not detected at or above the repotted estimated result.
UN -~ The analyte was not detected at or above the reported result. The spike sampla recovery is not within control limits.
J~ The analyte was positively identified. The associated numerical result is an estimale.
B~ Analyte was found in the analytical method blank, indicating the sample may have been cortaminated.
P~ The analyte was detected above the instrument detection limit but below the established quantitation Hmit.

Total Phthalate Esters
Total Chloroalkyl Ethers

DDT plus metabolites
Total Chlordane

a Total Halomethanes m  Total Chiorinated Naphthalenes )
b Total Dichlorosthenes n  Total Polynuclear Aromatic Hydrocarbons
[ Total Trichlorcethanes o Total Dinitrotoluenes

d Total Dichforopropanes p  Total Halosthers’

e Total Richloropropenes q Total BHCs

f Total Tetrachlorosthanes r  Heptachlor

g Totat Chlorinated Benzenes (excluding Dichiorobenzenes) s  Endosulfan

h Total Dichlorcbehzenes t  Endrin

i u

i v

i w

Total Nitrosamines

inf- influent sample
Eff -~ effluent sample
grab ~ grab sample
comp - composite sample

E - Ecology
P - Port Townsend Paper

' [}~ detected analyte

F-3

Total Aroclors (PCBs)
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Appendix H ~ VOA and BNA Scan Tentatively Identified Compounds (TICs) ~
Port Townsend Paper, 1993,

Tic data are presented on the laboratory report sheets that follow. VOA fractions are identified as VOA

or volatile organics. BNA fractions are identified as B/N/Acid or semivolatile organics. Logations

corresponding to the Lab Log# (called Sample No. on the laboratory report sheet) and data qualifiers

are summarized on this page. If sheets are not included for a station, no TICs were detected.

inf-1

Location: Inf-E Inf-2 Eff-E Eff~1 Efft-2
Type: comp grab grab comp grab grab
Date: 1116-17. 1118 11/16 11/16-17 1116 11/18
Time: 08000800 1010 1525 08000800 1180 1600
Lab Log#; 478282 478280 478281 478290 478287 478288
Location: Sed~1 Sed-~2 Sed-3
Type: grab grab grab
Date: 1215 1215 1218
Thne: 1225 1400 510
Lab Log#: 478325 478326 478327
Inf - influent
Eff - effluent

Sed - sediment
comp - composite sample
grab -grab sample
E - Ecology sample



Projectt DOE-927Y PORT TOWNSEND PAPER
Laboratory: Ecology, Manchester
Sample No: 93 478280 pegscription: INF-1

Begin Date: 93/11/16

I L e e R i +
| Tent Ident - VOA Sca Water-Total . |
| Result Unite |

P I I R et +
Methanethiol 79,.2NJ% ug/l
METHANE, THIOBILS 14408F* ug/l
PROPANAL, 2-METHYL- 1.TNIY ug/l
CAMPHENE (DOT} 3.1NJY ug/l

© 3-PENTANONE T.7NI* ug/l
1,3~CYCLOHEXADIENE. 1-+ 7.0K3* ug/l
2 -PENTANONE 17.7N0*x ug/l
,BETA.-MYRCENE 2.6NJ¥ ug/1l
Propanal 5,3NJ* ug/l
BUTANAL . 08T ug/l
FURAN, 2-METHYL- ) 0.78NJ* ug/l
CYCLOHEXENE, 1-METHYL-+ 18.5NJ* ug/1l
DISULFIDE, DIMETHYL 895NJ* ug/l
BICYCLOI[2.2.11HEPTAN-24+ 21.0NJ* ug/l
pisulfide, methyl 2-pr+ 4.48J* ug/l
BICYCLO[3.1.0)HEX~-2-EN+ 3.18J* ug/l
TRISULFIDE, DIMETHYL 37.4NJ* ug/l
BICYCQLO[2.2.1}HEPTAN-2+ 3.6NI* ug/l
4-CARENE, {(18,3R,6R}- (+ 5.1NJ* ug/l
D-LIMONENE 12.0NJv ug/l
CYCLOPENTENE, 1-IS0OPRO+ 35.8NJTY ug/l
1-PROPENE, 3- (METHYLTH+ 3.7HIY g/l
3-CARENE 6.6NT* ug/l
3-Cyclohexen-1-ol, 4-m+ 9.1RTFY ug/l
Methyl ethyl disulphide 1.4NFY ug/l
1,6-0Octadien-3-01, 3,7+ 5.8NJ* ug/1
CYCLOPROPARE, 1,1-DIME+ 5,1NT* ug/1



Project: DOE-927Y PORT TOWNSEND PAPER

Laboratory: Ecology, Manchester
Sample No: 93 478281 Depcription: INF-2

pegin Date: $3/11/16

R B R T T IR TIPS +
| Tent Ident - VOA Sca Water-Total i
) Result Units |
L I *
Methanethiol : 183N ug/1l
Acetaldehyde 48.TRI* ug/l
METHANE, THIOBIS 1170NF* ug/l
PROPANAL, 2-METHYL- 1.5NJ* ug/1
CAMPHENE (DOT) 15.5NJ* ug/1
.ALPHA.-PINENE 16.7NJ* ug/1l
3-PENTANONE 10.5N0% ug/}
1,3-CYCLOHEXADIENE, 1-+ 78.8NJ* ug/1l
2 - PENTANONE 14.8NJ* ug/l
2-HEPTANONE " BL.BNI* ug/l
.BETA.-MYRCENE 8.7RI* ug/1l
Propanal 9.INJY ug/l
BUTANAL ' 5.TNJ* ug/l
BICYCLO[2.2.1]1HEPTAN-2+ 14.3NJ% ug/1
FURAN, 2-METHYL- 1.2KT* ug/l

3-CYCLOHEXEN-1-OL, 4-M+ 27.2N9% ug/l
CYCLOHEXENE, 1-METHYL-+ 73.5NJ*% ug/}
BUTANAL, 3-METHYL- 1.5NJ% ug/i
DISULFIDE, DIMETHYL 916NI* ug/l
BICYCLO{2.2.1]HEPTAN-2+ 20.18I* ug/l
BICYCLO{3.1.0JHEX-2-BN+  45.6NJ% ug/l

TRISULFIDE, DIMETHYL 14083 ug/1
BIQYCLO([2.2.11HEPTANR-2+ 9.6NJ* ug/1
D-LIMORENE 53.7TNJ* ug/l
CYCLOPENTENE, 1-ISOPRO+ 120N3* ug/}
1-PROPENE, 3- (MEBTHYLTH+ 4.THNIY ug/1
3-CARENE 54.2NJ* ug/1l
Methyl ethyl disulphide 2,083 ug/l
BERZENE, METHYL{1-METH+ 18.9NJ* ug/l
ETHANONE, 1- (METHYLPHE+ Li8NJ* ug/1l
Benzofclthiophene, oct+ 2.4N3* ug/1l



project: DOE-927Y PORT TOWNSEND PAPER
Laboratory: Ecolegy, Manchester
Sample No: 93 478282 pDescription: INF-E

Begin Date: g93/11r/17

P T T IR A +
| Tent Ident - B/N/Aci Water-Total |
i Result Units |
fommem e e e n s m e s e eSS ST +
Lincleic acid 56.8NJ* ug/l
.ALPHA.-PINENE 1120NT* ug/l
, GAMMA . -SITOSTEROL 14.58F*% ug/1l
guaicoel (2-methoxyphent 1690NF* ug/l
3-CYCLOHEXENE-1-METHAN+ TORNI* ug/l
Oleic acid 31.4NI* ug/l
BENZALDERYDE, 4-HYDROX+ 454NT* ug/1
.BETA.-PINENE . ’ 23483* ug/1l
LIMONENRE 258NJ* ug/l
1,6,10-DODECATRIEN-3-0+ 149NI* ug/1l
BORNEQOL ) 232HJ* ug/l
ETHANONE, 1- (4-HYDROXY+ 239HI* ug/l
BENZENE, 1.,2,3,5-TETRA+ 101NF* ug/l
3-CYCLOHEXEN-1-0OL, 4-M+ 498NT* ug/i
pPISULFIDE, DIMETHYL 3790NJ* ug/l
1,3,6,10-CYCLOTETRADECY 133NJ* ug/l
Phencl, 4-ethyl-2-meths+ iB9NI* ug/l
BENEZENE, 2-ETHYL-1,3-D» 218NJ* ug/l
TRISULFIDE, DIMETHYL 116NJ* ug/1
i-Naphthalenepropanol , + 356NTY ug/1
1-PHENANTHRENECARBOXYL+ 58, 6NJ* ug/l
¢cyclohexene, 3-methyl-+ 3B5NJT* ug/l
UNKNOWN HYDROCARBON 1 68.0NJY ug/1
UNKNOWN HYDROCARBON 2 14.4NJI* ug/1l
UNKNOWN HYDROCARBON 3 36.4NT+ ug/l
UNKNOWN HYDROCARBON 4 11.1NJ* ug/l
UNKNOWN HYDROCARBON 5 14 . 1NJ* ug/l
UNKNOWN COMPOUND 1 223RI* ug/l
UNKNOWN COMPOUND 2 29.1NJ* ug/l
_B-CARENE 130NJ* ug/l
Bicyclol{4.1.0}heptane, 141RJIY ug/l
2,4-Hexadiene, 3,4-dim+ 104NTF* ug/l
BICYCLO[3.1.0}HEX-2-EN+ 258NJ* ug/l

2-CYCLOPENTEN-1-ONE, 2+ 154N7% ug/1



Project: DOE-927Y PORT TOWNSEND PAPER
Laboratory: Ecology, Manchester
Sample No: 93 478287 Description: EFF-1

Begin Date: 93/11/16

R R AR R R I R R R R +

| Tent Ident - VOB Sca Water-Total |

Result Units |

L I I I I +
DISULFIDE, DIMETHYL 2.9NJ* ug/l

Project: DOE-927Y PORT TOWNSEND PAPER
Laboratory: Ecology, Manchester

Sample No: 93 478288 . Description: EFF-2

Begin Date: 93/11/16

I I T I I R I I +
| Tent Ident - VOA Sca wWater-Total ]
! ‘ Result Unpits |
D R R -+
DISULFIDE, DIMETHYL 0.88NJ* ug/l



Project: DOE-927Y PORT TOWNSEND PAPER
. Laboratory: Ecology, Manchester
Sample No: %3 478290 Description: EFF-E

Begin Date: 93/11/17

| Tent Ident - B/N/Aci Water-Total

[ : Result Units |

R T Tttt VS +
. GAMMA . -SITOSTEROL I3.8NJ*Y ug/1l
Stigasterol 4.8NJ¥ ug/l
PHENOL, 2-METHOXY-4-ME+ S.8NJ* ug/1l

ETHANOL, 2-(2-BUTOXYET+ 16.3NdY ug/l
ETHANOL, 2-(2-BUTOXYET+ 26, 0NJ* ug/l

DISULFIDE, DIMETHYL L.2RI¥ ug/l
Ethanone, 1-{4-hydroxy+ 6.6NJ* ug/1l
UNKNOWN HYDRCCARBON I 4.4NJ% ug/l
UNKNOWN HYDROCARBON 1 10.8NJ* ug/1
UNKNOWN HYDROCARBON 3 7.0NJ* ug/l

UNKNOWN COMPOUND
UNKNOWN COMPOUND
UNKNOWN COMPOUND
- UNKNOWN COMPOUND

1
2 20.287* ug/1
3
4
UNKNOWN COMPOUND &
6
T
3
&

133NF* ug/l
I1.2NJ* ug/1l

4.8NJ* ug/l
UNKNOWN COMPOUND 4.2NJ*% ug/1
UNKNOWN COMPOUND 5. 1NJ* ug/l
UNKNOWN COMPOUND 3.3N5*% ug/l
UNKNOWN COMPOUND 15.6N5* ug/l
UNKNOWN COMPOUND 10 6.6NF* ug/1
UNKNOWN COMPOUND 11 3.9NI* ug/l
UNKNOWN COMPOUND 12 5.1HI* ug/1l



Sample No: 93 498325
Description: sSEpD-1

Begin Date: 93/12/15

TR A Mk e e m R R L L ke n e e R RN Ed h . e, e
| Tent Ident - VOA Sca Sediment
Result Units
i e T
METHANE, THIOBIS 6. 0NJ* ug/kg
CYCLOTRISILOXANE, HEXA+ 7.6NJI* ug/kg
CYCLOTETRASILOXANE, OC+ 3.7NI* ug/ky
Sample No: 93 498326
Description: SED.2
Begin Date: 93/12/15%
LA i i R R R S LR +
Tent Ident - VOA Sca Bediment ]
| Regult Units |
R e e eeeeaaa +
METHANE, THIOBIS 44.0N3* ug/kg
CYCLOTRISILOXANE, HEXA+ Li.2N0* ug/kyg
CYCLOTETRASILOXANE, OC+ 2.INF* ug/kg
Sample No: 93 48327
Depceription: SED-3
Begin Date: 93/12/1%
LA R e L R L L L T . +
| Tent Ident - VOA Sca Sediment H
i . _ Result Units |
e i et v, +
METHANE, THIOBIS S5.9NJ* ug/ky
CYCLOTRISILOXANE, HEXA+ 6.1NJ* ug/kyg



1F EPA SAMPLE NO,

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS
498325

Lab Name: Analytical Resources, Ine Contract:

Lab Code: ARI Case No.: WDOE 5AS No.: . SDG No.: F900 .

Matrix: (soil/water) SOIL Lab Sample ID: FS00A

Sample wt/vol: 39.8 (g/mL) G Lab File ID: F900A
Level: {low/med)} LOW ) Da;e Received: 12/16/93
% Moisture: 66. decanted: (Y/N) Y *  Date Extracted: 12/22/93
Conceﬁtrated Extract Volume: IOOO.OI{uL) ' Dage Analyzed: 01/06/94
_Injection Volume: 2.0 {ul) Dilufion Factor: 1.0
GPC Cleanup: {Y/N) Y pH: 7;3

CONCENTRATION UNITS:

Number TICs found: 20 (ug/L or ug/Kg) UG/KG

] 13 1 .
i - ] L]
CAS NUMBER ! COMPOUND NAME j RT ¢ EST. CONC. Q

} e b e sl e g : :::."::::::::ﬂ::::::::::z::z:: : B i e : e s e -] 1 —_——Inx=
L. -~ - TUNENOWN BP 55 23,95 | 2000, INJ
S - - !UNKNOWN BP 43 24,20 900 nJ
. I - - !'UNKNOWN BP 136 i 25.70 | 500. L}J
4. - .- |UNKNOWN BP 43 ' 28.98 | 300 4 B
- ~  ~ 'UNKNOWN BP 43 !30.30 | 1000, 1}J
I ~ ~ IUNKNOWN HYDROCARBON 31,10 | 400, }J
EoT. - - IUNKNOWN HYDROCARBON t32.33 800 i
o8, ~ - 'UNENOWN STEROL BP 43 Uo35.70 600, J
- - - !UNKNOWN STEROL BP 43 ! 35.98 | 1000, i} J
{10, - - UNKNOWN BP 165 136.10 900 B
bt - - !UNKNOWN STEROL BP 69 b36.35 | 600, '} 7J
- -~ - ITUNKNOWN STEROL BP 43 '36.90 | 1000. i J
Y13, ~ - V'UNKNOWN BP 124 b37.00 600. 4
to14. - - !'UNKNOWN STEROL BP 335 37,12 4 600, HJ
bo1s, - - |UNKNOWN BP 43 137,43 | 700. g
V16, - - 'UNKNOWN STEROL BP 43 i 37.55 . 3000. 7
S - - 'UNKNOWN BP 55 t37.63 | 1000. 1} J
' 18, - - IUNKNOWN BRP 43 ! 37.80 | soo. 7
119, - .- VJUNKNOWN BP 43 E37.90 | 2000. 7
P20, - -~ !'UNKNOWN BP 55 'o38.15 | 800. WJ
V21 ! ; ' . :
122 : i : H
Y23, H ' ; !
bo24, i H : i
125 ' : H ;
126 : H H H
V27, : | | :
|28, H : ' !
{29, ! ' i :

! 30. g : : :

' ' i ' H

FORM I SV-TIC 3/90

i
o

43




1F EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

|
498326

Lab Name: Analytical Resources, Inc Contract: i

Lab Code: ARI Case No.: WDOE SAS No.: SDG No.: F800

Matrix: (soil/water} SOIL " Lab Sample ID: FS00B

sample wt/vol: 39.9 {(g/mL) G Lab File ID: FOOOB

Level: {fow/med) LOW

% Moisture: 31. decanted: {(Y/N) Y

Date Received: 12/16/93

Date Extracted: 12/22/93

Concentrated Extract Volume: 1000.0 (ul) Date Analyzed: 01/06/94
Injection Volume: 2.0 {(ulL) Dilution Factor: 1.0
GPC Cleanup: {(Y/N} Y pH: 7.3
' CONCENTRATION UNITS:
Number TICs found: 20 {ug/L or ug/Kg} UG/KG
i | : : ;
} CAS NUMBER : COMPOUNI NAME ' RT ; EST. CONC. : Q
:z:::::::z::::::;:“.'m::::::::22::;::::::;:2::::::zz:::x,—:::2::::::.—.:::::::::::
bl - - {UNKNOWN BP 55 ¢23.95 | 900. INJ
T2, - - 'UNKNOWN BP 43 124,20 500 }IJ
H 3. - = UNKNOWN BP 43 . 28.97 | 2006 HE
H 4. - ~ IUNKNOWN BP 69 H 30.30 ¢ 200 N
! 5. - = !UNKENOWN HYDROCARBON H 30.35 ¢ 200 T
i 6. - - {UNKNOWN BP 43 P31.03 ¢ 300 N
H 7. - - IUNKNOWN HYDROCARBON i 31.10 | 200, iJ
H 8. -~ -~ !UNKNOWN HYDROCARBON ] 32.33 ¢ 300 HHJ
P9, - - IUNKNOWN BP 69 ! 35.43 200. i} J
V10, - = JUNKNOWN BP 43 H 35.70 | 300 BJ
HE I I - - 'UNKNOWN STEROL BP 43 P35.98 | 700, 1J
P12, - = JUNKNOWN BP 163 ; 36,10 | 400, AN
L N -~ - JUNKNOWN BP 6% 1 36.35 300, {7
I 9 - - 1UNKNOWN STEROL BP 43 ! 36.90 | 300 H B
i 15, - = JUNKNOWN BP 43 P37.00 ¢ 300 I
i 16, ~ =~ JUNKNOWN BP 43 37.43 300. 1 1J
HE R - - JUNKNOWN STEROL BP 43 N 37.55 | 1000, Hl 5}
V18, - - ‘UNKNOWN BP 43 Y37.63 4 500. iJ
V19, -~ IUNKNOWN BP 69 1 37.90 | 600. {J
i 20. ~ = JUNKNOWN BP 207 I 38.15 | 400. }“J
P21, ‘ | i i
V22, | i ; '
123, ! { H k
P24, d ; ! :
7 25 H ? d !
V26 : : g }
P27 v ] ; '
I 28. : | ' |
129, N ! ! ‘
i 30, H i } H
i E i [ |
t -t t ] 1
FORM I SV-TIC 3/90




iF
SEMIVOLATILE ORGANICS ANALYSIS

TENTATIVELY IDENTIFIED COMPOUNDS

DATA SHEET

EFA SAMPLE NO.

E 498327
‘Lab Name: Analytical Resources, Inc Contract: H
Lab Code: ARI Case No.: WDOE SAS No.: SDG No.: F900
Matrix: (soil/water} SOIL Lab Sample ID: F900C
Sample wt/vol: 39,5 (g/mL) G Lab File ID: F900C
Level: {low/med) LOW Date Received: 12/16/93
% Moisture: 65. -‘decanted: (Y/N) Y Date Extracted: 12/22/93

Concenirated Extract Volume: 1000.0 (ulL)

Date Analyzed: 01/06/94

Injection Veolume: 2.0 {ul)} Dilution Factor: 1.0
GPC Cleanup: (Y/N) Y pH: 7.3
CONCENTRATION UNITS:
Number TICs found: 20 {ug/L or ug/Kg)} UG/XKG
! ! ! : ' i
! CAS NUMBER . ' COMPOUND NAME i RT i EST. CONC. | Q
I........,.__._._.....; ________ s e e e e o St A e AT T e e e T 3o DT b oo et e e o e ] | [ ——
““““““““““““““““ !"""“““‘"““""’"‘"""“"""'“""'_""""'“"'—""""""""l“"""""""““'""I“'"""“‘“""‘_"“"““"""’"‘l—"““"""""
1. - ~ IUNKNOWN BP 35 i 23.93 | 700 1NJ
2. - - JUNKNOWN BP 43 H 24,18 | 600 . tJ
3. - = !UNKNOWN BP 69 H 26.07 | 400 T J
4, - = 'PNKNOWN BP 57 H 30.35 | 700, ]
5. - -~ 1UNKNOWN BFP 69 131.10 300 Ty
6. - = 'UNKNOWN BP 37 i 32.33 | 400G. VET
7. - = 'UNKNOWN BP 43 H 35.43 300 Vi
8. -~ - 'UNKNQOWN BP 35 H 35.70 300. I
9. - = 'gNKNOWN STEROL BP 43 | 35.98 1000. HE}
1G. - - JUNKNOWN BP 163 H 36.10 ¢ 500C. H
11. - - JUNKNOWN STEROL BP 609 H 36.35 | 400 "
12. - - UNKNOWN BP 55 H 36.83 | 300. I
13. - - J[NKNOWN STEROIL BP 43~ H 36.90 | 400. H I
14. -~ - JUNKNOWN BP 124 H 37.00 | 400 . HER|
15. - =~ JUNKNOWN BP 43 H 37.55 1000, 0 J
16. - - SUNKNOWN BP 53 H 37.68 | 500 HJ
17. - = JUNKNOWN BP 53 H 37.80 | 300. HI)
18, - -~ !UUNKNOWN BP 69 ' 37.90 | 800 1 J
19. ~ - !UNKNOWN BP 43 '37.98 | 200, ¢ J
20. - ~ 'UNKNOWN BF 207 H 38.15 | 300. hPJ
21. ! i ; ‘
22, : H ; :
23. H | H :
24. : : i H
25. g } : :
26. ! } : 4
27. \ ; ' :
28. : 1 ' :
29. R H : ;
30. i ; : i
b 1 ] )
2 i t H
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Appendix I - Giossary of Terms - Port Townsend Paper, 1993.

BOD - biochemical oxygen demand

BNA - base-neutral acids (semivolatile organics)

COD - chemical oxygen demand

comp - composite sample

E - Department of Ecology

Eff - effluent

EPA - United States Environmental Protection Agency
F-coli - fecal coliform bacteria |

g - gram

grab - grab sample |
grab-comp - grab-composite sample

Inf - influent

LC50 - concentration which is lethal to 50% of the test organisms
"MF - membrane filter

MPN - most probable number

mg - milligram

mg/L - milligram per liter

NOEC - no observable effect concentration

NFDES - National Poliutant Discharge Elimination System
p - Port Townsend Paper Corporation sample

pH - hydrogen ion concentration

PTPC - Port Townsend Paper Corporation

QA - quality assurance

QC - quality control

Sed - sediment sample

TIC | - tentatively identified compound

TNVS - total nonvolatile solids

TNVSS - total nonvolatile suspended solids

TOC - total organic carbon

Total-P - total phosphorus

TS - total solids

TSS - total suspended solids

U - microgram |

ull - microgmm per liter

VOA -~ volatile organic





